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In This IssueTumor Suppression through Asymmetry
PAGE 1083
Cancer stem cells (CSCs) are found in many human cancers, but it has been unclear how they differ from normal stem cells
(SCs). Cicalese et al. reveal that CSCs expressing the ErbB2 oncogene have attenuated p53 signaling and an increased
frequency of symmetric self-renewing divisions relative to normal SCs in the mammary gland. The authors then show that
loss of p53 increases the symmetric divisions of SCs while, conversely, restoring p53 activity to the CSCs promotes asym-
metric divisions and reduces tumor growth. The study suggests that asymmetric cell division is a mechanism of tumor
suppression.
Aligning DNA Ends for Cut and Paste
PAGE 1096
At the mechanistic level, DNA transposition is related to V(D)J recombination and HIV-1
integration. Here, Richardson et al. report the X-ray crystal structure of a transposition
intermediate of the mariner transposon Mos1. The structure along with biochemical
data support a model for DNA binding where the transposase dimer holds the DNA
ends in a parallel arrangement for cleavage. These findings have implications for our
understanding of DNA rearrangements more broadly.
Regulating Recombination at Repeats
PAGE 1109
Heterochromatin at centromeres and telomeres is enriched in repetitive DNA sequences
and serves to suppress illicit recombination, thus maintaining genome stability. Sinha
et al. report the biochemical reconstitution of budding yeast heterochromatin in vitro
and show that homologous recombination is repressed at an early step. They further
demonstrate that this repression can be overcome by the chromatin-remodeling enzymeSWI/SNF. This work provides insight
into how heterochromatin structures regulate DNA repair and how chromatin-remodeling enzymes control genome stability.
Chromatin Crosstalk Turns Paused Polymerase Loose
PAGE 1122
Histonemodifications serve as a binding platform for proteins that regulate gene expression. Here, Zippo et al. investigate the
pathway of histone modifications that controls transcription of FOSL1, a gene that when inactive harbors paused RNA Poly-
merase II at its promoter. The authors reveal a cascade of diverse histonemodification and protein recruitment events that ulti-
mately releases the paused polymerases. The mechanism illustrates a mode of histone crosstalk leading to gene activation.
Rhino Sends piRNAs Stampeding
PAGE 1137
The piRNA pathway has a conserved function in transposon silencing and is important
for maintaining genomic integrity in the germline. A limited number of heterochromatic
clusters are the source of the majority of Drosophila piRNAs. Klattenhoff et al. now
show that, surprisingly, the heterochromatin protein 1 homolog Rhino is required for
production of piRNAs from these clusters and for transposon silencing during germline
development. Thus Rhino appears to promote transcription from these heterochromatic
clusters to initiate the piRNA amplification cycle.
Pin-ning the Spindle for Asymmetry
PAGE 1150
Asymmetric cell division requires coupling mitotic spindle orientation to cell polarity.
Johnston et al. report a method for inducing polarity in normally unpolarized Drosophila
cells. This system enabled their identification of a new pathway by which the polar, corti-
cally localized Pins protein promotes correct spindle orientation acting in concert with Aurora A and another cortical polar
protein, Dlg, that binds a spindle-associated kinesin. This pathway may be widely relevant for embryonic/stem cell lineages,
as the proteins and relevant domains are conserved in mammals.Cell 138, September 18, 2009 ª2009 Elsevier Inc. 1035
A Nitrate Sensor for Plants
PAGE 1184
Sensing changes in soil ion concentration is essential for plants to survive and to sustain
maximal growth. Ion sensors had not been identified in higher plants, but now Ho et al.
demonstrate that CHL1, known to function as a nitrate transporter, can also sense awide
range of soil nitrate concentrations. The phosphorylation state of CHL1 dictates whether
it will mediate a low- or high-level primary nitrate response.
Reducing the Barrier to Neuronal Differentiation
PAGE 1209
In this issue, Yan et al. identify the antioxidant protein Prdx1 as a key regulator of neuronal
differentiation in the spinal cord. Prdx1 activates GDE2, a known differentiation factor, by
reducing a disulfide bond that locks two of the protein’s domains together. These find-
ings implicate thiol-redox-coupled cascades in the control of neuronal differentiation.
Remote Protein Refolding
PAGE 1164
Exported proteins must be unfolded to cross the cytoplasmic membrane translocation
channel in bacteria. Kadokura and Beckwith now illuminate the process of refolding by following disulfide bond formation
and disulfide-linked folding intermediates in a bacterial protein as it interacts with the oxidoreductase DsbA in the periplasm.
Interestingly, evidence is provided that the activity of the ribosome and translation can affect the protein-folding process, even
in an extracytosolic compartment.
Lipid Links to Epilepsy
PAGE 1222
Pathological increases in signal transduction at stimulatory synapses in the brain play a crucial role in epilepsy. Trimbuch et al.
identify the plasticity related gene-1 (PRG-1) as a key regulator of this signalling through its ability to interact with lipid phos-
phates involved in synaptic transmission. PRG-1 deficiency causes epilepsy in animal models, but only when lipid phosphate
receptor signaling is intact. Thus the control of synaptic transmission via lipid phosphate regulation appears to be important
for signal transduction in health and disease.
Motor Monitors Microtubule Length
PAGE 1174
The regulation of the length of cytoskeletal filaments requires feedback between length and the polymerization/depolymer-
ization process. Varga et al. use single-molecule approaches to show that the total flux of kinesin-8 motors to the ends of
microtubules and the subsequent dissociation of tubulin scales with the filament length. These findings establish kinesin-8,
which acts in the cytoplasm and on mitotic spindles, as a length-dependent depolymerase.
Nuclei, Not Such Smooth Movers
PAGE 1195
The nuclei of neuroepithelial cells undergo a process of interkinetic nuclear migration in
which they migrate from an apical position during mitosis to a basal position in inter-
phase. Norden et al. show that in contrast to the smooth translocation of nuclei previ-
ously thought to occur, the nuclei migrate largely via stochastic movements punctuated
with brief apically directed nuclear migrations. Both the stochastic and directed motions
depend strongly on actomyosin function rather than relying primarily on the microtubule-
mediated forces known to translocate cellular structures in other contexts.
Exosome Feels the Rhythm
PAGE 1236
Circadian clock oscillations are known to depend on transcription-based negative feed-
back loops and posttranslational modifications to clock proteins. NowGuo et al. demon-
strate an integral role for posttranscriptional processing of circadian mRNAs. They show
that in Neurospora the core clock proteins FRQ and FRH not only regulate transcription of frq but also interact with the
exosome to promote the degradation of frq mRNA. Exosome activity is important for regulating circadian oscillation of the
core clock and for the rhythmic expression of clock-controlled genes.Cell 138, September 18, 2009 ª2009 Elsevier Inc. 1037
